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$\mathrm{I}\mathrm{I}\mathrm{I}_{1}$ , [3] [4] . [3]







$\mathrm{M}$ , $\mathrm{I}\mathrm{I}\mathrm{I}_{1}$ , $\hslash=L^{2}(\mathrm{M})$
. $\mathrm{M}’=J\mathrm{J}\mathrm{v}\mathrm{C}J$ $\mathrm{M}^{\mathrm{o}\mathrm{p}\mathrm{p}}$ . $b$ $\in \mathrm{M}$
, $b^{o}=Jb^{*}J$ , . $\mathrm{M}$




. $\varphi$ $\mathrm{M}$ , $T>0$ , $\theta:=\sigma_{T}^{\varphi}$ ,






. ([3, pp.208] )
1(A) $\{\xi_{n}\}\subset \mathfrak{H}\otimes$ .
(A1) $t\in \mathrm{R}$ $\lim_{n}||\triangle_{\varphi}^{it}\otimes\triangle_{\varphi}^{it}\xi_{n}-\xi_{n}||=0$.
(A2) $a,$ $b\in \mathrm{J}\mathrm{v}\mathfrak{l}$ \iota $\lim_{n}\langle a\otimes b^{o}\xi_{n}, \xi_{n}\rangle=\langle ab^{o}\xi_{\varphi}, \xi_{\varphi}\rangle$ .
(B) $B(\hslash)$ { $n$ } .
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(B1) $\lim_{n}$ n(\triangle i\mbox{\boldmath $\varphi$}t) $=1$ .
(B2) $\lim_{n}\Psi_{n}(ab^{o})=\langle a\xi_{\varphi}, \xi_{\varphi}\rangle\langle b^{0}\xi_{\varphi}, \xi_{\varphi}\rangle(=\varphi(a)\varphi(b))$ .
$\xi_{\varphi}$ $\varphi$ .
.
, . (B) $\nearrow\backslash -$
$\mathrm{I}\mathrm{I}\mathrm{I}_{1}$ ( ).
(A) . .
2 $B(fi\otimes\hslash)$ $\{\psi_{n}\}$ .
(1) $\lim_{n}\psi_{n}(x\otimes y^{o})=\langle xy^{o}\xi_{\varphi}, \xi_{\varphi}\rangle,$ $x,$ $y\in \mathrm{M}$ ,
(2) $\lim_{n}||(\triangle_{\varphi}^{it}\otimes\triangle_{\varphi}^{il})\psi_{n}(\triangle_{\varphi}^{-it}\otimes\triangle_{\varphi}-it)-\psi_{n}||=0$.
, $\psi_{n}|_{\mathrm{M}\otimes \mathrm{M}^{\mathrm{o}\mathrm{p}\mathrm{p}}}$ $\xi_{n}\in(\ovalbox{\tt\small REJECT}\otimes\hslash)_{+}$ , 1(A)
.
2 . [3, pp.210] .
( ,
,.. )
$\mathrm{M}$ , [2] . $C^{*}(\mathrm{M}, \mathrm{M}’)\cong$
$\mathrm{M}\otimes_{\min}\mathrm{M}’$ . $\psi(xy^{\mathit{0}})=\langle xy^{o}\xi_{\varphi}, \xi_{\varphi}\rangle$ $C^{*}(\mathrm{M}\mathrm{M}’)\}$ ,
$\mathrm{M}\otimes_{\min}\mathrm{M}’$ . $\psi$ $B(fi\otimes\hslash)$
, $\psi$ . $\psi$ ,
.
.
3 $\epsilon>0,$ $x_{1},$ $\cdots,$ $x_{n},$ $y_{1},$ $\cdots,$ $y_{n}\in \mathrm{J}\vee \mathfrak{l}$ 3 $B(\hslash\otimes \mathrm{E})$
$\psi’$ .
$(\alpha)$ $x\in \mathrm{M}$ , $\psi’(X\otimes 1)=\langle x\xi_{\varphi}, \xi_{\varphi}\rangle(=\varphi(x))$ ,
$(\beta)$ $y\in \mathrm{M}$ , $\psi’(1\otimes y^{O})=\langle y^{O}\xi_{\varphi}, \xi_{\varphi}\rangle(=\varphi(y))$ ,
$(\gamma)$ $1\leq \mathrm{i}\leq n$ $|\psi’(x_{i}\otimes y_{i}^{O})-\psi(x_{i}y_{i}^{\mathit{0}})|<\epsilon$ .
, $(\gamma)$ , $(\alpha)$ $(\beta)$ ,
. ,




(a) $x\in \mathrm{M}$ , $\psi_{n}(x\otimes 1)=\langle x\xi_{\varphi}, \xi_{\varphi}\rangle(=\varphi(x))$,
(b) $y\in \mathrm{M}$ , $\psi_{n}(1\otimes y^{O})=\langle y^{O}\xi_{\varphi}, \xi_{\varphi}\rangle(=\varphi(y))$ ,
(c) $x,$ $y\in \mathrm{M}$ $\mathrm{l}\mathrm{i}\mathrm{m}_{n}\psi_{n}(x\otimes y^{o})=\psi(xy^{O})$ .
( ...,) (c) $2(1)$ . (2)
\psi
$\frac{1}{2N_{n}}\oint_{-Nn}^{N_{\mathrm{R}}}(\triangle_{\varphi}^{il}\otimes\triangle_{\varphi}^{it})\psi n$ (\Delta \mbox{\boldmath $\varphi$}- $\otimes\triangle_{\varphi}^{-it}$ ) $dt$
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. $\{N_{n}\}$ , (2) . (
$N_{n}$ , ... ) [3] 2










, ( ) . , 3
.
4 $\mathrm{M}\otimes \mathrm{M}^{\mathrm{o}\mathrm{p}\mathrm{p}}$ $\{\psi_{n}\}$ .
(1) $x,$ $y\in \mathrm{M}$ $\lim_{n}\psi_{n}(x\otimes y^{o})=\psi(xy^{o})$ ,
(2) $\lim_{n}||\psi_{n}|_{\mathrm{M}}-\varphi||=0,$ $\lim_{n}||\psi_{n}|_{\mathrm{M}^{\circ \mathrm{p}\mathrm{p}}}-\varphi^{o}||=0$ .
. $T>0$ , $\theta:=\sigma_{T}^{\varphi}$ , $\varphi:=\mathrm{M}\rangle\triangleleft_{\theta}\mathrm{Z}$ . $\prime y$
$\mathrm{I}\mathrm{I}\mathrm{I}_{\lambda}$ , $\otimes_{k=1}^{\infty}(M_{2}(\mathrm{C}), \varphi_{\lambda})$ .
$\varphi_{\lambda}(x)=\mathrm{E}((\begin{array}{ll}\frac{1}{1+\lambda} 00 \frac{\lambda}{1+\lambda}\end{array})x)$ , E $\varphi$ $i\mathrm{P}_{n}:=\otimes_{k=1}^{n}(M_{2}(\mathrm{C}), \varphi_{\lambda})$
$\otimes_{k=1}^{\infty}\varphi_{\lambda}$ $lR\Gamma\neq \text{ }$ {/\not\equiv {\llcorner g $\text{ }$ , $x\in\varphi$ $E_{n(}’x$ ) $x$
* , $\psi\in \mathcal{P}_{*}$ , $\psi\circ E_{n}$ $\psi$
. $\varphi$ $\mathrm{M}$ $\epsilon$ . , $T_{n}:=E_{n}|_{\mathrm{J}\mathrm{v}\mathrm{t}},$ $S_{n}:=\epsilon|i\mathrm{P}_{n}$
. x\in Jy[ , * ,
$S_{n}\circ T_{n}(x)$ $=$ $\mathcal{E}(E_{n}(x))$
$arrow$ $\mathcal{E}(x)=x$
, $\omega\in \mathrm{M}_{*}$
$||\omega\circ S_{n}\circ T_{n}-\omega||$ $=$ $||\omega\circ\epsilon\circ E_{n}|_{\mathrm{J}\mathrm{v}\mathfrak{t}}-\omega\circ \mathcal{E}|_{3\mathrm{v}\mathrm{t}}||$
$\leq$ $||\omega 0\mathcal{E}\mathrm{o}E_{n}-\omega\circ \mathcal{E}||$
$arrow$ 0
.
$\psi_{n}(xy^{o}):=\langle S_{n}\circ T_{n}(x)S_{n}^{o}\circ T_{n}^{o}(y^{o})\xi_{\varphi}, \xi_{\varphi}\rangle$ . $\langle S_{n}(x)S_{n}^{o}(y^{o})\xi_{\varphi}, \xi_{\varphi}\rangle$
$\varphi_{n}\otimes 9_{n}^{)\mathrm{o}\mathrm{p}\mathrm{p}}$( ) , $T_{n}\otimes T_{n}^{o}$ $\mathrm{M}\otimes \mathrm{M}^{\mathrm{o}\mathrm{p}\mathrm{p}}$ $\varphi_{n}\otimes\varphi_{n}\mathrm{o}\mathrm{p}\mathrm{p}$
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, $\psi_{n}$ $\mathrm{M}\otimes \mathrm{M}^{\mathrm{O}}\mathrm{p}\mathrm{p}$ . (1)
. $\psi_{n}$ , $\psi_{n}|_{\mathrm{J}\mathrm{v}\mathrm{t}=\varphi \mathrm{o}Sn^{\circ T_{n},\psi_{n}|=\varphi^{O}\circ s_{n}^{\mathit{0}}\circ T_{n}^{O}}}\mathrm{M}^{\circ \mathrm{p}\mathrm{p}}$ .
$\mathrm{l}\mathrm{i}\mathrm{m}_{n}||\psi_{n}|_{\mathrm{J}\mathrm{y}\zeta}-\varphi||=0$ $\mathrm{l}\mathrm{i}\mathrm{m}_{n}||\psi_{n}|_{\mathrm{M}^{\circ \mathrm{p}\mathrm{p}}}-\varphi^{O}||=0$ .
4(2) 3 $(\alpha),$ $(\beta)$ ,
. 4(1 2(1) .
. $\psi(\sigma_{t}^{\varphi}(x)\sigma_{t}^{\varphi}(y)^{\mathit{0}})=\langle\triangle_{\varphi\varphi\varphi\overline{\varphi}^{it}}^{it-it}x\triangle\triangle^{it}y^{O}\triangle\xi_{\varphi}, \xi_{\varphi}\rangle=\psi(xy^{o})$ , $t\in \mathrm{R}$ $\acute{\mathrm{v}}$ $\mathrm{a}$
$\mathrm{l}\mathrm{i}\mathrm{m}_{n}\psi_{n}(\sigma_{t}^{\varphi}(x)\sigma_{t}^{\varphi}(y)^{\mathit{0}})=\psi(xy^{\mathit{0}})$ .
2(2) .
5 $\{a_{nm}^{i}\}(i,n,m)\in \mathrm{N}\cross \mathrm{N}\cross \mathrm{Z}\subset \mathrm{C}$ $\mathrm{l}\mathrm{i}\mathrm{m}_{narrow\infty}a_{nm}^{i}=\alpha_{i}$ . ( $m$






. ani $a_{nm}^{i}-\alpha_{i}$ , $\alpha_{i}=0$ .
{Mk}k\infty = . $M_{\mathrm{f}\mathrm{J}}:=0$ . $M_{k-1}$
$M_{k}>M_{k-1}$ . $n>M_{k}$ $n$ $|a_{nm}^{i}|<k^{-1}$ ,
$1\leq i\leq k,$ $-k+1\leq m\leq k$ . ( $\mathrm{i}_{7}m$ $a_{nm}^{i}$ 0
) $n$ , $M_{k}<n\leq M_{k+1}$ $k$
$N_{n}=k$ . $Nn$ $\mathrm{l}\mathrm{i}\mathrm{m}_{n}N_{n}=\infty$
, $\mathrm{i}$ $\mathrm{l}\mathrm{i}\mathrm{m}_{narrow\infty}\frac{1}{2Nn}\sum_{m=-Nn+1}^{N_{\mathcal{R}}}a_{nm}^{i}=0$ . $\mathrm{i}$ , $n$
$i\leq N_{n}$ . $Nn$ , $M_{k}<n\leq M_{k+1}$ $N_{n}=k$ , $M_{k}$
$n>M_{k}$ , $|a_{nm}^{i}|<1/k,$ $-N_{n}+1=-k+1\leq m\leq k=Nn$ .
$| \frac{1}{2N_{n}}\sum_{+m=-Nn1}^{Nn}a_{nm}^{i}|<\frac{1}{k}=\frac{1}{N_{n}}$.
$n$ .
6 $(\mathrm{J}\vee\zeta)_{1}$ $\mathrm{M}$ , $\{x_{i}\}_{i=1}^{\infty}$ $(\mathrm{M})_{1}$
. $B(fi\otimes \mathfrak{H})$ $\{\Psi_{n}\}$ .
(1) $|\Psi_{n}(xix^{o*})j-\psi(xix^{o*})j|<1/n,$ $1\leq \mathrm{i},j\leq n$ .
(2) $||\Psi_{n}|_{\mathrm{M}}-\varphi||<1/n,$ $||\Psi_{n}|_{\mathrm{M}^{\circ \mathrm{p}\mathrm{p}}}-\varphi^{O}||<1/n$ .
(3) $t\in \mathrm{R}$ $\mathrm{l}\mathrm{i}\mathrm{m}_{n}||(\triangle_{\varphi}^{it}\otimes\triangle_{\varphi}^{il})\Psi_{n}(\triangle_{\overline{\varphi}^{it}}\otimes\triangle_{\varphi}-it)$ n|| $=0$ .
. $\triangle_{\varphi}^{it}\otimes\triangle_{\varphi}^{it}$ $ut$ . $\{\psi_{n}\}$ 4 ,
$B(fl\otimes fl)$ . ( $\psi_{n}$
, )
$a_{n^{j}m}^{i}’\in \mathrm{C}$









n|M $= \frac{1}{2N_{n}}\int_{-N_{n}}^{N_{n}}\psi_{n}/|_{\mathrm{M}}\circ\sigma_{-s}^{\varphi}ds$ , $n$
$||\Psi_{n}|_{\Re \mathrm{t}}-\varphi||$ $=$ $|| \frac{1}{2N_{n}}\oint_{N_{n}}^{N_{n}}(\psi_{n}|_{\mathrm{J}\mathrm{v}\mathrm{t}}-\varphi)\circ\sigma_{-s}^{\varphi}ds||$
$\leq$ $\frac{1}{2N_{n}}\oint_{-N_{n}}^{N_{n}}||(\psi_{n}|_{\mathrm{M}}-\varphi)\circ\sigma_{-s}^{\varphi}||ds$
$=$ $||\psi_{n}|_{\mathrm{M}}-\varphi||arrow 0$
. $\lim_{n}||\Psi_{n}|_{\mathrm{M}^{\circ \mathrm{p}\mathrm{p}}}-\varphi^{o}||=0$ .
(3) .
$||u_{t}\Psi_{n}u_{-t}-\Psi_{n}||$ $=$ $|| \frac{1}{2N_{n}}[_{-N_{n}}^{N_{n}}(u_{t+s}\psi_{n}u_{-t-s})ds-\Psi_{n}||$
$=$ $|| \frac{1}{2N_{n}}\int_{-N_{n}+t}^{N_{n}+t}(u_{s}\psi_{n}u_{s})ds-\frac{1}{2N_{n}}\int_{-N_{n}}^{N_{n}}(u_{s}\psi_{n}u_{s})ds||$
$\leq$ $\frac{|t|}{N_{n}}$ .
, $N_{n}$ (3) .
$\{\Psi_{n}\}$ , (I), (2) .
2 . $\{\psi_{n}\}$ 6 . $2(2)$ $6(3)$ , $\{\psi_{n}\}$
(1) . $x,$ $y\in(\mathrm{M})_{1}$ .






. ( $||a^{o}||_{\varphi^{\circ}}=||a^{*}||_{\varphi}$ )
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$j$ $\psi_{n}$ $(xx_{j}^{o}‘)$ $\psi(xx_{j}^{o*})$ . $\epsilon>0$ ,
$x_{i}$ $||x-x_{i}||,$ $<\epsilon$ . $N\in \mathrm{N}$ $\leq N,$ $1/\sqrt{N}<\epsilon$ .






. ( $a$ $b^{O}$ ) $\psi_{n}(XX^{O*})j$ $\psi(xx^{O*})j$
. $\epsilon>0$ , $N=N(\epsilon, x, j)\in \mathrm{N}$ ,
$n\geq N(\epsilon, x, j)$ $\langle$ , $|\psi(xx_{j}^{o*})-\psi_{n}(xx^{o*})j|<\epsilon$ .
$x,$ $y\in \mathrm{M}$ $\psi_{n}(xy^{O})$ $\psi(xy^{O})$ ,
$xj$ $||y^{*}-xj||_{\varphi}<\epsilon$ . $N_{1}\in \mathrm{N}$ $N_{1}\geq j,$ $N_{1}\geq N(\epsilon, x,j)$ ,






( ,) 3 , 2 , (a), (b),





7 $\varphi$ $\mathrm{M}$ .
(1) $C(\varphi)$ $(x_{n})\subset \mathrm{M}$ $\lim_{n}||[\varphi, x_{n}]||=0$ .
(2) $B(\varphi)$ , $(x_{n})\in C(\varphi)$ , $\lim_{n}[a, x_{n}]=0$ $a\in \mathrm{M}$
.





8 $\mathrm{M}$ $\mathrm{M}$ $\varphi$ .
(1) $B(\varphi)=\mathrm{C}1$ .
(2) $a\in \mathrm{M}$ $\delta>0$ , $\overline{\mathrm{c}\mathrm{o}\mathrm{n}\mathrm{v}}\{u’ au |u\in U(3\mathrm{v}\mathfrak{t}), ||[u, \varphi]||<\delta\}\cap \mathrm{C}1\neq\emptyset$.
(3) $a\in \mathrm{M}$ , $\varphi(a)1\in\bigcap_{\delta>0}$ conv{u’’au $|u\in U(\mathrm{M}),$ $||[u,$ $\varphi]||<\delta$ }.
(4) $\psi\in \mathrm{M}$ $\psi(1)\varphi\in\bigcap_{\mathit{5}>0}\overline{\mathrm{c}\mathrm{o}\mathrm{n}\mathrm{v}}\{u\psi u^{*}|u\in U(\mathrm{M}), ||[u, \varphi]||<\delta\}$ .
(2), (3) , (4) .
[4, Proposition 13, Remark 14] . $\mathrm{I}\mathrm{I}\mathrm{I}_{1}$
.
8 . $\mathrm{J}\mathrm{V}\mathrm{C}$ $\mathrm{I}\mathrm{I}\mathrm{I}_{1}$ , $\mathrm{M}$
$\varphi$ .
9 $n\in \mathrm{N}$ , $\{u;\}_{j=1}^{m_{n}}$ $\subset U(\mathrm{M})$ $\{\lambda\alpha\}_{j=1}^{m_{n}}$ $\subset \mathrm{R}_{\geq 0}$ $\sum_{j}\lambda_{j}^{n}=1$ ,
$||[u_{j}^{n}, \varphi]||<1/n$ , $P_{n}(x)= \sum_{j}\lambda_{j}^{n}u_{j}^{n*}xu_{j}^{n}$ $\psi\in \mathrm{M}_{*}$ $||\psi\circ$
$P_{n}-\psi(1)\varphi||arrow 0$ .
.
10 $\epsilon,$ $\delta>0$ $\psi_{1},$ $\cdots,$ $\psi_{n}\in \mathrm{M}_{*}$ , $\{u_{i}\}_{i=1}^{m}\subset U(\mathrm{M})$ $\{\lambda_{i}\}_{i=1}^{m}\subset \mathrm{R}_{\geq 0}$
$\sum_{i}\lambda_{i}=1,$ $||[u_{i}, \varphi]||<\delta$ , $P(x)= \sum_{i}\lambda_{i}u_{i}^{*}xu_{i}$ $||\psi_{k}\circ P-\psi_{k}(1)\varphi||<\epsilon$
.
. $n$ . $n=1$ $8(4)$ . $n$
, $n+1$ . $\epsilon’,$ $\delta’>0$ $\psi_{1},$ $\cdots$ ) $\psi_{n}$
, $\{u_{i}\}_{i=1}^{m}\subset U(\mathrm{J}\mathrm{v}[),$ $\{\lambda_{i}\}_{i=1}^{m}\subset \mathrm{R}_{\geq 0}$
, $P(x)= \sum_{i}\lambda_{i}u_{i}^{*}xe$ . , $\psi_{n+1}\circ P$ , $8(4)$ ,
$\{v_{j}\}_{j=1}^{l}\subset U(\mathrm{M}),$ $\{\mu_{j}\}_{j=1}^{l}\subset \mathrm{R}_{\geq 0}$ $||[v_{j}, \varphi]||<\delta’,$ $\sum_{j}\mu_{j}=1$ , $Q(x)= \sum_{j}\mu_{j}v_{j}^{*}xv,j$
, $||\psi_{n+1}\circ P\circ Q-\psi_{n+1}\circ P(1)\varphi||$ $\epsilon’$ . $P(1)=1$
, $\psi_{n+1}$ ( $P$ $P\circ Q$ , $\epsilon$ $\epsilon’$ ) .
$P \circ Q(x)=\sum_{i,j}\lambda_{i}\mu_{j}u_{i}^{*}v_{j}^{*}xv_{j}u_{i}$ ) $||\psi_{k}\circ P\circ Q-\psi_{k}(1)\varphi||,$ $1\leq k\leq n$ .






. $||[\varphi, v_{j}u_{i}]||<2\delta’$ , $\epsilon,$ $\delta>0$ , $\epsilon’+\max_{k}\{||\psi_{k}||\}\delta’<\epsilon$ ,
$2\delta’<\delta$ $\epsilon’,$ $\delta’$ , $n+1$ , $\{v_{j}u_{i}\}$ $\{\lambda_{i}\mu_{j}\}$ .
9 . $\{\psi_{i}\}_{i=1}^{\infty}$ $\mathrm{M}_{*}$ . 10 , $\{u_{j}^{n}\}_{j=1}^{m_{n}}\subset$
$U(\mathrm{M})$ $\{\lambda_{j}^{n}\}_{j=1}^{m_{n}}\subset \mathrm{R}_{\geq 0}$ 3 .
60 $|$
(1) $\sum_{j}\lambda_{j}^{n}=1$ .
(2) $||[u_{j}^{n}, \varphi]||$ $1/n$ .
(3) $P_{n}(x)= \sum_{j}\lambda_{j}^{n}u_{j}^{n*}xu_{j}^{n}$ , $||\psi_{i}\circ P_{n}-\psi_{i}(1)\varphi||<1/n,$ $1\leq i\leq n$ .
\psi \in M . $||\psi-\psi_{i}||<\epsilon$ $\psi_{i}$ . $N$ $1/N\leq\epsilon,$ $i\leq N$
, $n\geq N$ ,
$||\psi\circ P_{n}-\psi(1)\circ\varphi||$ $\leq$ $||(\psi-\psi_{i})\circ P_{n}||+||\psi_{i}\circ P_{n}-\psi_{i}(1)\circ\varphi||+||(\psi(1)-\psi_{i}(1))\varphi||$
$\leq$ $\epsilon+1/n+\epsilon$
$3\epsilon$
. $\lim_{n}||\psi\circ P_{n}-\psi(1)\varphi||=0$ .
1(B) . $\{u_{j}^{n}\},$ $\{\lambda_{j}^{n}\}$ 9 . $T\in B(\ovalbox{\tt\small REJECT})$ , $\Psi_{n}(T):=$
$\sum_{j}\lambda_{j}^{n}\langle u_{j}^{n*}Tu_{j}^{n}\xi_{\varphi}, \xi_{\varphi}\rangle$ . 9 , $x,$ $y\in \mathrm{M}$ , $\Psi_{n}(xy^{o})=$
$\langle P_{n}(x)y^{o}\xi_{\varphi)}\xi_{\varphi}\ranglearrow\varphi(x)\langle y^{o}\xi_{\varphi}, \xi_{\varphi}\rangle$ . $\Psi_{n}(\triangle_{\varphi}^{it})=\sum_{j}\lambda_{j}^{n}\langle\triangle_{\varphi}^{it}u_{j}^{n}\xi_{\varphi}, u_{j}^{n}\xi_{\varphi}\rangle$ ,
[1, Lemma 27] , $C$
$||(\triangle_{\varphi}^{it}-1)u_{j}^{n}\xi_{\varphi}||\leq C(1+|t|)\sqrt{||[u_{j}^{n},\varphi]||}\leq C(1+|t|)/\sqrt{n}$
, $\Psi_{n}(\triangle_{\varphi}^{it})arrow 1$ .
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